planting. It can also be used for hydroponics. This fertilizer contains macro elements and a wide range of micro elements (Rokosan, 2017) . of bulk fertilizer and a liquid fertilizer at a dose 15 ml.1 -1 of water before planting. The combined fertilizations were repeated during vegetation 25 days after first application.
Data of field experiment

Brief description of varieties
'Uno Rosso F1' -medium-early determinant variety (102-days vegetation period), suitable for mechanized harvesting. It grows strongly with high fertility. The fruits are slightly elongated, reaching the weight of 60-70 grams. By more frequent rainfall and irrigation they are resistant to cracking. The storage time is at least 20 days. It comes from Unigen Seeds -USA (Orosco, 2013) .
'Brixol F1' -a determinant medium-early variety suitable for combine harvesting. It has a compact moderate growth. The fruits are elongated and resistant to cracking after frequent rainfall and irrigation. Thanks to the high content of lycopene, they are quickly coloured into a deep red color. The average fruit weight is 65-75 g. The variety is very fertile if grown under irrigation and in warm areas. It comes from Unigen Seeds -USA (Orosco, 2013) .
Evaluation of the growing area
The territory is set in a warm agroclimatic area. It is a dry sub-region with a mild winter and a longer sunshine. The Botanical Garden (BG) is located at the altitude of 130 m. The average wind speed is 2.4 m.s -1
. The meteorological measurements were carried out at a meteorological station at the BG area in Nitra (Table 1) .
Soil conditions
The land is located on an open plain. The land belongs to the category of heavy soil and clay species. The soil analysis to determine the nutrient content was done at the Department of Agrochemistry and Plant Nutrition before the experiment was established (Table 2) .
Used organic fertilizers
Rokosan P is loose, intended for fertilization of fruiting vegetables. It is produced as an organic biomineral fertilizer and the main ingredient is keratin. It contains 9% N, 9% P 2 O 5 , 9% K 2 O, 3% MgO + trace elements. The content of the hazardous substances does not exceed the applicable limits according to the STN 654 804 (Slovak Technical Standard). The fertilizer is a harmonious and balanced source of nutrients that are evenly released during the growing season. It supports the creation of flowers, increases fertility and biological activity of soil. It is recommended to be applied once before planting in the amount of 120-190 g.m -2 and the fertilized land shall be intensively irrigated. The fertilizer can be used before planting and during vegetation (Rokosan, 2017) .
Rokohumin Z is a universally liquid fertilizer suitable for vegetables. The fertilizer is a unique one, considering its production of keratin basis from organic waste. The fertilizer is enriched with calcium, magnesium, iron and trace elements such as molybdenum, copper, boron, manganese, and zinc. The fertilizer is also suitable for hydroponic cultivation.
Statistical evaluation
The results were evaluated by Statgraphic Centurion XVII (StatPoint Inc. USA). An analysis of variance was performed and the mean values were tested by LSD at 95% significance. The fourth variant in crop yields per kg of plant was mostly weaker than variant 3, but still, the second best in the ranking (Table 3, Figure 1 ).
We found differences between variants in the number of fruits per plant. In 2016, there were harvested 34 pieces (control variant) to 111 pieces (third variant) from 'Uno Rosso F1' variety. The 'Brixol F1' variety produced larger number of fruits in 2016, ranging from 46 to 116 pieces. In 2017, more fruits were found on plants than in 2016 ( Figure 2 ). Figure 3 shows that the year 2017 was generally more favourable for tomato crops than 2016. The reason was probably the weather with higher temperatures and rainfall in July, which is a period of intense fruit production.
The authors Patane and Cosentino (2010) noted that not only soil water deficiency, but also soil and climatic characteristics affect the tomato yield and quality. Helyes, Lugasi and Pek (2012) also identified the irrigation effect on the yield and the content of the antioxidant components of industrial tomatoes. 
Effect of fertilization on tomato yield
In the first variant where the fertilizer was not used before planting and during vegetation, the results of the 'Brixol F1' variety were better. The ´Brixol F1´ variety had a higher yield in all three collections. The total harvest of the 'Uno Rosso F1' in the control variant was 2.19 kg in 2016 and 3.79 kg per plant in 2017. For the 'Brixol F1' variety in the control variant, the yield was 3.19 kg in 2016 and 7.38 kg per plant in 2017. These harvests were lower than in other variants where different fertilization methods were used. Crop yields are generally related to the amount of nutrients received during vegetation (Hlušek, 2004) . The second variant was fertilized with bulk fertilizer and the harvest was higher in both years and at both varieties than in the control variant. The third variant was fertilized with Rokohumin Z, the liquid fertilizer and the best yields were achieved per plant. For the 'Uno Rosso F1 ' variety, three harvests consisted of the total fruit weight of 7.2 kg per plant in 2016 and 8.4 in 2017. The 'Brixol F1' had the highest yield in the (Wang and Xing, 2017) confirmed the positive effects of irrigation and fertilization on tomato fruit yield and quality.
Results and discussion
Impact assessment of years
There were marked differences between the yields in individual years of the experiment in favour of 2017 in both varieties. In the 'Uno Rosso F1' variety, crop yields in 2016 ranged from 2.19 to 7.2 kg per plant and in 2017 from 3.79 to 8.96 kg per plant. The 'Brixol F1' variety also showed higher yield in 2017. The yield ranged from 3.19 to 7.26 kg per plant in 2016 and from 7.38 to 9.24 kg per plant in 2017.
Impact assessment of varieties
The 'Brixol F1' variety was more fertile in both years and in all variants. Even when evaluating the number of fruits per plant, the 'Brixol F1' was more successful in both years. These differences can be seen in Table 3 . Tigist, Workneh and Woldetsadik (2012) confirmed the variability of the properties of different varieties of tomatoes when their research focused 
Evaluation of the fertilizers' impact
The yield and number of tomato fruits were highest in the variant with Rokohumin Z fertilizer. It is also evidenced by the highest total harvest in variant 3 in 2016. In 2017, the best harvests of 'Uno Rosso F1' were in the fourth variant and of 'Brixol F1' in 3 rd variant. The liquid form of the fertilizer worked better than the powder. In general, organic fertilizers in combination with irrigations result in faster incorporation and decomposition of nutrients in the soil (Ložek et al., 2000) .
In terms of yields and the number of fruit, the combined fertilization with bulk fertilizer Rokosan P and liquid fertilizer Rokohumin Z reached the second highest results.
The variant fertilized only with the bulk fertilizer Rokosan P placed third in the crop level. The reason may be the fact that loose organic fertilizers release nutrients more slowly than liquid or industrial fertilizers (Flowerdew, 2011) .
Nevertheless, in the variety 'Uno Rosso F1' in 2016, of 2 nd variant, the harvest was higher (5.26 kg per plant) than the unmanaged control variant (2.19 kg per plant). In 2017, the yield in the control variant reached 3.7 kg per plant and 5.53 kg per plant in the second variant. As for the ´Brixol F1' variety, the bulk fertilizer also increased the yield from 3.19 kg per plant (control) on the influence of varieties on the crop, the physical and storage properties of tomatoes.
Results of statistical evaluation
The tests for crops in kg per plant and fruit numbers per plant showed significant differences between varieties, years, variants and collection dates (Table 4 and 5).
Evaluation of morphological and phenological properties
Selected morphological and phenological properties were evaluated according to the international tomato descriptor (IPGRI, 1996) . This evaluation system is used by researchers, gene resources investigators and breeders. The morphological features of tomatoes should not change significantly over the years and, therefore, we only evaluated these indicators in 2016. Differences in the observed properties were found among varieties but not among variants. This means that the use of different fertilizers did not have any significant effects on the morphology and phenology of tomatoes. 
Morphological properties
Plant and leaf Both varieties are of determinate type, suitable for field cultivation with the possibility of mechanized harvesting (Uher et al., 2016) . The variety of 'Uno Rosso F1' ranged up to the height of 0.3 m and the variety of 'Brixol F1' reached the height of 0.5 m. The stronger stem was found in the 'Brixol F1' variety with the diameter of 20-30 mm, which was likely to have a positive effect on crop production. Valšíková (1987) reported the colour of the stem as dark green, covered with small hairs, which was confirmed in the results of our varieties. Both varieties had dense and mighty foliage. The leaf type was normal, slightly curly and covered with truncated trichomes (Zimolka, 2008) . The colour of the leaves was classified as green.
Vine
Vine was moderately dense for both varieties. For the 'Uno Rosso F1' variety, the length of vine was up to 0.25 m and for 'Brixol F1' from 0.25 to 0.30 m. The average number of flowers in vine ranged from 14 to 16 for 'Uno Rosso F1 ' and 17 to 19 for ' Brixol F1 ' .
Inflorescence
As a part of floral morphology, we observed the colour, size and frequency of the flowers. Authors Andrejiová and Kóňa (2010) claimed that flowers of the new varieties have yellow colour and have six digits. The variety 'Uno Rosso F1' had larger flowers with 6-7 tips in comparison with ´Brixol F1´.
From the morphology of inflorescence we evaluated the creations of flowering, the relative length and shape of the stigma and anther. These characters were the same for both varieties. The first inflorescence is usually based on sixth to eighth sheet (Uher et al., 2016) . The 'Brixol F1' variety is based on inflorescences on 8 th to 9 th leaves and 'Brixol F1' at 6 th -7 th leaves. The length of stigmas and anther was in both varieties on the same level.
Fruit
We followed the surface of tomato fruits, the basic colour of the immature fruits, the size of fruits and the colour of the skin. Rosembergerová (2013) stated that the weight of 'Uno Rosso F1' variety fruit is about 55-60 g and at 'Brixol F1' variety it is about 68-70 g. The weight was also affected by fertilization in variants of our experiments. The highest weight of fruits was found in the 4 th variant, which was fertilized in both liquid and loose form of the Rokosan fertilizer. The shape of the fruits from the side view of 'Uno Rosso F1' was slightly elongated. From the top view, the shape was rounded triangular. The 'Brixol F1' variety has a rather spherical shape and an irregular shape from the top view. Both varieties have smooth surface of fruits. The top of the fruits has the 'Uno Rosso F1' variety without the tip and the fruit has a slightly developed green ring. On the contrary, the 'Brixol F1' variety has a peak of the fruits with few pronounced spikes and the fruit has no ring. The variety 'Uno Rosso F1' has a large stem hole (5-10 mm), red flesh, and berries have four chambers. The 'Brixol F1' variety has a shallower stem hole, up to 5 mm, the red flesh and the fruits have from 5 to 10 chambers.
Phenological features
Sowing the seeds was realized on March 14, 2016. Both varieties belong to field tomatoes, which meet the requirements for industrial processing, reported by Mareček et al. (2001) . After five days, the seeds germinated. Eight days after sowing, on March 22, 2016, the first primary leaves began to form. On March 30, 2016, seedlings were transplanted. The first right leaves were created 25 days after sowing. Hypocotyl colour was dark green, anthocyanin discoloration occurred. After 72 days from sowing, on May 25, 2016, we planted the seedlings on the outdoor site. The seedlings height was around 0.30-0.35 m. 'Brixol F1' variety began to blossom first, 4 days after planting, and 'Uno Rosso F1' variety after 8 days from planting (June 2, 2016). The date of the first fruit creation for the 'Uno Rosso F1' variety was June 20, 2016 (26 days from planting), for 'Brixol F1' it was June 14, 2016 (20 days from planting). In the 'Brixol F1' variety, the first fruits began to mature 53 days after planting and in 'Uno Rosso F1' 56 days after planting. The harvests were carried out manually. The first harvest took place on August 8, 2016 (75 days from planting), the second one on August 18, 2016 (85 days from planting) and the third one on August 30, 2016 (97 days from planting).
Conclusions
As for the years of experiments, the more favourable one for the cultivation of field tomatoes was the year 2017. In the 'Uno Rosso F1' variety, yield variations ranged from 2.19 to 8.96 kg per plant. The 'Brixol F1' variety showed yield from 3.19 to 9.24 kg per plant. The yield and the number of tomato fruits were best suited by variety with the Rokohumin Z fertilizer. It is also evidenced by the highest total yield in the variant 3 out of the three harvests in 2016 and in 2017. The variant fertilized only with the bulk fertilizer Rokosan P took third place in the crop level. In terms of yields and number of fruits, the second place was taken by the variety with combined fertilization of bulk (Rokosan P) and liquid (Rokohumin Z) fertilizers. Out of the two varieties in question, 'Brixol F1' was more productive in both years and in all variants. Even when evaluating the number of fruits per plant, the 'Brixol F1' was more successful in both years.
